walk with great difficulty, and has been in bed for the last seven weeks.
Condition on admission: There was a rounded swelling of the head of the left tibia; on its outer side it was soft and fluctuating. The knee was fixed at an angle of 900, and there was very slight movement in it. Distinct lateral movement existed just below the level of the swelling. It seemed probable that a spontaneous fracture took place when she fell in October. A radiograph showed an endosteal sarcoma of the head of the tibia which had colupletely destroyed the end of the bone with the exception of the articular cartilage.
Operation (April 8, 1911) : After confirming the diagnosis of myeloid sarcoma by an exploratory incision and immediate rnicroscopic exainination, the tumour was exposed by an incision on each side of knee connected by a transverse incision below the patella. The kneejoint was freely opened, the tumour separated from the popliteal N-4 artery and vein and from the surrounding structures. The tibia was then sawn through well below the growth. The articular surface of the femur was sawn off. The growth had spread widely among the surrounding structure and was not enclosed in a capsule of bone.
....
FIG. 1.
Myeloid sarcoma of the tibia (March 28, 1911). In the course of dissection the external popliteal nerve, which was embedded in the tumour, was divided, but its ends were subsequently sutured. The fibula was exposed by a longitudinal incision and the muscles separated from it, care being taken to preserve the periosteum.
Clinical Section
A portion of its upper end, 6 in. in length, was removed. A hole was then bored in a vertical direction in the extremities of the femur and tibia respectively, and into these holes the portion of the fibula was bolted in such a manner that the ends of the two bones were separated Skiagram taken nearly six months after the operation (September 26, 1911). to the extent of over 11 in. The wound healed by first intention, and the union between the two bones of the leg has gradually become firmer, although the patient is not yet able to bear her weight on the foot. Radiographs taken from time to time show that the transplanted fibula has gradually increased in circumference by the new formation of bone, and at the same time the interval between the divided extremities of the femur and tibia has become narrower, owing to growth of bone from their periosteum and cut surfaces. There is therefore good reason to hope that the limb will ultimately become a useful one.
Recently some interesting observations have .been. made by Axhausen' and Lobenhoffer2 on 'the changes which take place after implantation of portions of living bone. The observations of the first named were chiefly made on animals, and these have been confirmed by the latter author as regards man. The conclusion at which .they have arrived is that when bone covered with periosteum is transplanted the bone substance itself dies and only the periosteum lives.
The new bone formation proceeds, therefore, from the periosteum, and ultimately leads to reparation of the entire bone. In transplantation operations, therefore, the periosteum must be preserved.if the growth and permanent fixation of the graft are required. These views are entirely opposed to those pronounced by Sir William Macewen.
In my own case the radiographs show a new formation of bone beneath the periosteum of the graft.
In conclusion, I must express my obligation to Dr. W. Lobenhoffer, of Wiirzburg; for while I was considering, in the case related, how the length of the limb might to some extent be preserved after removal of the sarcoma, I became acquainted with his paper already quoted.
DISCUSSION.
Sir FREDERIC EVE added that in connexion with the case he cast about for a method of utilizing the fibula. His first intention had been to divide the fibula partially,at its middle, and fix its upper end to the lower end of the femur; subsequently, after it had become united there, to have completely detached the lower part of the fibula and joined it to the tibia. While he was considering the question he became acquainted with the fact that Professor Enderlen' had used the fibula as a bolt to fix the bones together. It was obvious that if he had removed the upp3r third of the tibia, and united the tibia directly to the femur, the limb would have been so shortened that it Axhausen, "' Freie Osteoplastik," Arch. f. klin. Chir., Berl., 1908, lxxxviii, p. 23. II"Beitrage zu der Lehre von der freien Osteoplastik," Beitr. z. klin. Chir., Tfibingen, 1910, lxx, p. 87. s Enderlen's case ultimately failed because the tumour, which was a periosteal sarcoma, recurred. The patient refused amputation in the first instance. would have been useless. By using the fibula as a bolt he gained nearly 2 in. in the length of the limb. Some interesting work had been done recently on the changes which took place in living bone when transplanted, especially by Axhausen, who had worked experimentally on animals. These experiments, together with the examination of the graft in one or two cases in which a bolt had been used in the human subject, went to show that when a portion of living bone was grafted in the way he had described in the synopsis, the bone substance died, but the periosteum and the endosteum lived, the new bone was produced mainly by the periosteumii, but also to a small extent by the endosteum.
Those facts were illustrated by skiagrams which he showed. The latest of these was taken nearly six months after the operation, and if that were compared wvith the one taken three weeks after the operation it would be seen that the later photograph showed a definite new formation of bone beneath the periosteiam of the engrafted fibula. Further, the space which originally measured something like 13 in. between the cut ends of the femur and tibia was redluced very considerably by an outgrowth of bone from the upper and lower ends of the femur and tibia respectively. The case, although a very promising one, was not yet complete, indeed, lhe felt that an excuse was almost due from him for exhibiting it to the Section at that early stage. He had already had the patient under observation for six months, and it was known that such people had a tendency to drift away. There wvas still a certain amount of movement at the seat of junction of the twQ bones, but the patient was able to lift her leg from tne couch. Even supposing that complete consolidation did not take place by the methods of bolting whlichl he had employed, it was some justification for the procedure that it would be easy, subsequently, to turn up a portion of tibia and use it as a buttress by fixing it to the femur and the tibia.
It was a well-known fact that if a myeloid sarcoma was treated by excision, or by erasion, it very rarely recurred. It so happened that in the last week he had seen two of his cases which had been treated by these methods. One was a man with a very large myeloid sarcoma of the fibula which had disrupted the bone. Microscopical examiiination showed that the surrounding. muscles were infiltrated with giant cells an(d round cells. He removed the upper half of the fibula and the surrounding tissues. At the present time, though it was eight years since the operation was done, the limb remained perfectly healthy. He also saw a young man from whlose tibia he removed by erasion a myeloid sarcoma which was of the size of a tennis ball. The operation was done four and a half years ago, and the patient also remained perfectly well.
The CHAIRMAN (Sir A. Pearce Gould) said the case was a very interesting one, and raised a very important p)ractical question, because all present would agree with Sir Frederic Eve that the proper treatment for myeloid sarcoma, whenever possible, was excision or erasion of the growth, not amputation of the limb. And the question mnust arise in cases which had advanced to such a large size, as in the present instance, before coming under the care of a surgeon, whether some means could be found to prevent undue shortening of the limb. He hoped Sir Frederic would find it possible to exhibit the patient again later on. In the printed notes Sir Frederic said, " The patient is not yet able to bear her weight on her foot." He would like to know whether the girl could stand on the limb at all, because the whole value of a leg was determined by the ability to stand on it. Therefore, what members of the Section would be particularly anxious to see was the usefulness of the limb as a weightbearing limb, whether it was likely to be better for the patient than an artificial limb. The case recalled to his memory a specimen of an ununited fracture of the middle of the shaft of the tibia in which the fibula was uninjured, and hore the whole weight of the limb. The fibula was much hypertrophied. It occurred to him that perhaps this fact might be utilized in such a case as that under discussion, and that the fibula inight have been left intact and united to the femur, and an attempt made to obtain hypertrophy of the fibula, and the transmission of the weight of the body through that bone.
Mr. MORRISTON DAVIES remarked that a case which he operated upon at the beginning of the present year had some bearing on this one, although it did not answer the question raised by the President. It was a sarcoma of the upper end of the tibia, involving it up to the joint line. In that case lbe removed the upper 5 in. of tibia, and replaced it by 5 in. of tibia from a leg amputated on account of extreme wasting and flail-joint. He left the capsule and semilunar cartilages attached to the femur, and stitched the cut edge of the capsule and of the infrapatellar ligament to the articular surface of the new tibia. The new part of tibia was pegged down by a piece of fibula to the shaft of the original tibia. Amputation thirteen weeks later showed that in that case union did not take place between the two ends of the tibia, but the knee-joint was reconstituted in a most.surprising way; the capsule was adherent all the way round, the infrapatellar ligament wvas firmly fixed to the graft, the semilunar cartilages were attached to the tibia, and even the crucial ligaments had acquired a fresh and satisfactory attacllment to the graft. The muscles which had been divided from their insertions on the inner side of the tibia h-iad become fixed to the new bone. Movement was possible through about 30'.
The repair, therefore, of the articular part of the tibia and of the knee-joint was extraordinarily satisfactory. One probable reason for the absence of bonv union of the shaft of the tibia was the deatlh of the fibula used to peg the two bones togetlher.
Sir FREDERIC EVE, in reply, said lie could not answer the Chairmiani's question as to whether the girl was able to stand on the limb yet, as he had not tried it in that way. But she could lift the leg from the couch.
